tae effect of the aize and structure of radicals on the rate of igome~« 
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rigation of esters of phosphorous acid, 


Asi APbuzov and L.¥ Nesterov (S.M.Kirov Chem. Meotnol. Inst. ,%azan) » 
Doklady Akad, Nouk S.5-3,R. 92, 57-60(1953). CPYRGHT 
The nature of th a abt 

France 126 C (2982)) suggeats that the reaction is a chain. recotion: 

2 P(OR)g * RF(OR) + P(OR) 20 ; ; RB(OR) , + P(OR}, RP(OR) 0 * RP(OR) . etc. 
In a similer chain sequence, P(OR), ean ald the loss of RX ee es 


intermediate complex in aach reaction link, The intermediates of the 


reaction Gan be regarded as phosphonium deriva. (RO) PRX (of, Gerrard 


et al, J,Chem,Soc.1961, 2580), which decompose thermally. The decompn. 


phase has been regarded ag a bimolecular (Gerrard above) or monomolecular 
yeaction ( Pudovik, this j. 64, 519(1952)}, depending on the structure 
of R. The reaction can be regarded as being aatelytic with RX being the 
catalyst. It can be regarded as being autocatalytic with the rate given 
by: 4x/ét = k (1 + nx)(l-x), where x is the relative conen. of the 
reaction product and n is a constant for a given expt. (of. Zawidsakii and 
Staronka (C.A, 11, 2294(1917)}; also Staronka, Chen, Cehtrallb1.3,366(1927)) 
in the present study several eaters with trivalent. F wers prepd. These 
were: (PhO) gPOMe, 56:4 b,)165.5-6.5°, 4201 ,1644, neh. 6528; (PhO) FOR, 
60.5%, byy p182=2°, a°® i872, 2 se (Pho) room 68, by9170-1°, 
a®4s 1075, ne 1.5394; (PhO) ,POBU, 52, by .187=7.5°, 791.0967, 22°) 5370; 
(PhO) ,POCH,CHMe,, 69%, b,160.5-1,0°, 4 ae 0952, a 5558; PHOP (OMe), 5 

60. am bg86-7°, a®) 1267, n211.5053; PLOP(OBt) 9, 35.36, b,,118°, 

aon, 0853, 80 | 4933; Mhe esters were allowed to react ue la sues 
ding alkyl todides. It was found that a smooth reaction took place only 


with Ma and Ht esters, Higher homologs apparently ware quite unreactive 


below 2 200° while at higher temps. deoompn, ocourred, pe products obtained 


were: 98,5 MeP(0)(Oie) (OPh), bz1135~6°, a5°2,1914, n#°s .5054; 84% 


: 26 a 
nt? (0) (ORt)(OPh), bl, .142.5-5,5°, deol. usr, ny Te4922; 68.5% MeP(O) (OPh), 


12.5 
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byi9z-2.5°, 49°) 2055, no ©) 5518: 80% BtP (0) (OPA), byp208 ade 1799, 
289) 8451; 83.7% ee ees, Gi: sesh : 1 ey, 1497, n °1.5585; 
52% ee by 3.205-7,5°, a® °1 1298, ne °1.5339; 35% Lao-BuP (0) (OPh hy os 
baa, gi90-2° ; m.104°; 765 PhCH 2(0)(0PR),, m.66°, adducts of Mu alkyl lodidep 
to (Pho), yr were faolated in crystalline atats (erystallized from at, Q~ 
C1CHZCH,C1)1 100, js ta mel12-14°; 100; (PHO) PMeZ, w.330%, 

100% (PhO) Patl, m.89-91°; 12.15 (PRO) g Bul, mxiafify unstated yield of 


crue P20) Pome rds cee 16,110° j unstated yleld of (PhO) gr cl eCiMe 1, 


2615 7—7 5°. the reactions of thase (PACH, , iso-lr, Bu, and iso-Bu derivs.)} 


ith Eton readily a gave the corresponding RP(0} (OPh), listed above. Thermal 
Hscompn, of the adducts (Me, #t, iso-Fr, and 3u) at 310-20" geve welnly 

he expected phosphonates, but also gave auch tarry unatter and conaiderable 
pmounts of free iodine, A dilatometric examn, of the addn, of alkyl iodides 
bo (Pho) 3 and the decowpn, of the adducts was gade to follow tae reaction 
‘ates. The resetions of isowerization and addin, ware shown to have a 

eilp. coefl. of the reaction rate that was close to 2 {for 10° tise), The 
prder the igomerization reactions, calcd. on the basis of tha dilatometric 
perves, was variable and was always smaller than unity, but the reaction 
FUrVEs cannot be described by the sequence given by Staronka (cf.above). 
Heplecensnt of Me in a phosphite by [t reduces the isomerization rate by 
gone 80-40 fold; replacement of an &liphatie radical by Ph reduoes the 


Weaction rate 7-9 fold, PERCH ZT adds to (PRO) .P most rapidly anong the halideg 


Fy 


tudiled. The rate of addn,. falls rapidly with increase of size of the alkyl. 


so-PrI adda most slowly. Addn, of igo-But is 10 times faater than of Buf, 
fut has « long induction perfod. The effect of the isomerization vroduct on 
me rete of isomerization was examined with PROP ( Oe) 55 to equimolar mix« 
ture of this phosphite end Mel wes «dé@ed feP(O) (OMe) (O0Fh) in dirferent 


emounte and the reaction was rua at 64.8°,. ithout such addn. the rsaction 
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CPYRGHT 5 


Was RS soaplata in 48 mine, 50, in @6 min., 750 in 140 min, and 

100% in B1b ain,; with 0.2 moles phosphonates udded 1t was 25; completb 

in 3¢ ain, SO) in Vhowin., 75» da 110 win, and 100), in 240 mins; with 

0.5 mole phosphonates udded the reaction was 25; complete in 34 ain, 
SO. dn 67? nine, 95%. in 107 min., and 1008 in 230 miny with 1 mole 

phosphonite the reaction was 25, complete in 32 min., 50° in 62 min., 
| 7o,- An 105 sin., und LOG» in 240 min, Vhug a small autocatalytis 


affect might be ective, although the alteration of the reaction 


siediuni cau be the active principle, 
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